r  < 


C‘ 


rH 


>- 

cu 

CD 

CD 


PASSAIC  RIVER  BASIN 
DEN  BROOK ,  MORRIS  COUNTY 

NEW  JERSEY 


OPENAKA  LAKE  DAM 

NJ  00780 


PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


PROVED  FOR  PUBLIC  REL 
TRIBUflON  UNLIMITED. 


DEPARTMENT  OF  THE  ARMY 

Philadelphia  District  DTIC 
Corps  of  Engineers  ^|ELECTE 
Philadelphia,  Pennsy Iva  nia%^  AUG  1  1  1981 


MAY  1981 


D 


8 


\  t  * 

J  \jf 


00 '  533Yi,/AJrooW  -  8//06 


Sc- 

V‘-7 


SECURITY  C.U*94t*lCATION  OF  THIS  PACE  (Wh*n  Omf  Enfrmd) 


(  i  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

RepoaTwuuaaa  |2.  govt  accession  no. 

DAEN/NAPr 53842/NJ00780-81/05  .  ./m  -  A  i_0  "S-  3 

3.  RECIPIENT'S  CATALOG  NUMBER 

Q _ 

4.  TITLE  (mnd  Subtitle} 

^gha&fc-I  .Tnspaotiw  Report 

National  Dam  Safety  Program 

Openaka  Lake  Dam  'NJ00780  y  j 

Morris  Oomnty,  NJ  (-  -  j 

5.  type  of  report  a  perioo  covered 

,  .  i 

<  FINAL  r  I  ' 

4s  per'fonming  org!bepos4  number 

/- 

T-  Ftrnxrjnt,)  /  >  ■  —  7 

McDermorr,  Pticha'rd''J.  Pr-&. 

Gribbin,  John  E . ,  Pg  >  *  *  f  ,  ' 

f  * 

CfiNTPACT  OR  GRANT  NUMBER!'*.) 

DACW6l-79-C-6oil  i y 

9.  PERFORMING  ORGAN!  ZATION'TfAME  AND’ ADDRESS 

Storch  Engineers 

220  Ridgedale  Ave. 

Florham  Park,  NJ  07932 

to.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  b  WORK  UNIT  NUMBERS 

1  1.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

NJ  Department  of  Environmental  Protection 

Division  of  Water  Resources 

P.0.  Box  CN029 

Trenton,  NJ  08625 

12.  REPORT  DATE 

{  !  May  M81 

13.  NUMBER  OF  pages 

_ 5J2 _ 

M  MONITORING  AGENCY  NAME  S  ADORESSOf  dltiotont  trot,  Control  Ur U  OHIct) 

U.S.  Army  Engineer  District,  Philadelphia 

Custom  House,  2d  &  Chestnut- -Streets 

Philadelphia,  PA  19106  f  "\ 

(  1 

19.  SECURITY  CLASS,  (of  thim  report; 

Unclassified 

ISa.  OECLASSIFICATION/DOWNGRAOING 

schedule 

t6  DISTRIBUTION  STATEMENT  (of  tfliw 

Approved  for  public  release;  distribution  unlimited. 

IT.  distribution  STATEMENT  (ol  tht  obotroet  tnltrod  to  Block  30,  It  dltloront  tm  Rmport) 

IS.  SUPPLEMENTARY  NOTES 

Copies  are  obtainable  from  National  Technical  Information  Service, 

Springfield,  Virginia  22151. 

11  KEY  WORDS  (Conttnuo  on  rowwemm  midm  If  nocmommry  mnd  identity  by  block  ntmtbor) 

0ams  National  Dam  Safety  Program  Den  Brook,  NJ 

Embankments  Openaka  Lake  Dam,  NJ  Morris  County, NJ 

Visual  Inspection  Passaic  River  Basin,  NJ 

Structural  Analysis  Gabions 

■  Seepage - — —  — — 

20.  AMTKACT  CCmifBmm  mm  rm rmrmm  W*  ft  mcmay  MtnNff  If  block  wl»f) 

This  report  cites  results  of  a  technical  investigation  as  to  the  dam's  adequacy. 
The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the  National  Dam 
Inspection  Act,  Public  Law  92-367.  The  technical  investigation  includes  visual 
inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applicable.  An 
assessment  of  the  dam's  general  condition  is  included  in  the  report. 

- -  ■  ■  ■  - . . 1  T  '  — 


00 


Ft 

i  jam  n 


1473 


eornoM  op  t  mov  i>  is  obsolete 


</ 

SECURtTY  CLASSlFIC  AT  iCN  o> 


J 


1  T_ 

PAGE  fWlon 


< 

sj 

THIS  PACE 


Jmtm  Bntorod) 


IN  RIPLV  RtFFR  TO 


NAPLN-N 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT,  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D  &  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19106 


Accession  For 

NT IS  GFA&I 
DTIC  TAB 
Unannounced 
Just  if ieation 


DTIC 

ELEC'i 

AUG  1  1  198li 


Honorable  Brendan  i.  Lvrue 
Governor  oi  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 


Py - - 

v  i'  lit*  Pistvifcut  ion/ 


AvallVr -  II ty 


M 

V-L  '^1 


Inclosed  is  the  Phase  L  Inspect  run  Report  tor  uienaka  Lake  Dai,  in  Morri: 
County,  New  Jersey  which  lias  been  prepared  under  author izat ion  of  the  Dam 
Inspection  Act,  Public  Law  92-3o7 .  A  oriel  assessment  of  the  dam's 
condition  is  given  in  the  front  ot  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Opciiaka  Lake  Dam,  initially  listed  as  a  high  hazard 
potential  structure,  but  reduced  to  a  significant  haz..ru  potential  structure 
as  a  result  of  this  inspection,  is  judged  to  oc  in  fair  overall  condition. 
The  dam's  spillway  is  considered  inadequate  because  a  flow  equivalent  to  1.4 
percent  oi  the  One  llundm  J  Year  Flood  would  cause  the  dam  to  be  overtopped. 
To  ensure  adequacy  ol  the  structure,  the  tol lowing  actions,  as  a  minimum, 
are  reco-.neuued : 

u.  1  lie  .-.pillw.M  uuequ.u  ;  s.n.ulil  hi-  do  term  riled  L>y  a  qualified 
pretension  I  consultant  engigeu  by  the  owner  using  more  s o ph is t icated 
methods,  pi  ceunres  ana  i-muii.s  wirhm  six  months  from  tnc  date  ot  approval 
ot  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

.  Within  six  tenths  «>t  the  date  ot  approval  m  Uiis  report,  i 
quaiilied  pro  less  i  him  1  consultant.  engaged  by  the  owner  should  investigate 
the  loll  ow L 1 1  g : 

(.  I  !  lie  i  mil  it.  ■  l  the  (  .  :i.,ced  ;yilir  hi:,  m  tiie  iiowus  t  tn  am  side  el 
the  e.  ibailiuuen  t  . 


12)  ine  oi'.,.TVi'l  videiKe  ol  sei'p.1,  si.euld  I'e  luoiiiloreU  on 

jierio.iir  hai  i  .  in  •  id.  i  to  detect  .my  changes  in  condition. 

Within  Liii'  i  ..iottlii  .  > ;  i  lie  r  oiisu  I  tan  I  ••  I  i  id  i  ngs  ,  rein  .1  i  a  l  measures  should  In 

determined  ji i a  . .  q  * 1  '  ■ . i i e. i . 
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NAPEN-N 

Honorable  Brendan  T.  Byrne 


c.  Within  six  months  from  the  date  ot  approval  of  this  report  the 
tollowing  remedial  actions  should  be  initiated: 

ill  The  outLet  works  should  be  investigated  with  respect  to 

operational  adequacy  and  then  restored  to  proper  operational  condition. 

(2)  Sloughing  ol  tire  downstream  side  oi  the  embankment  on  the  right 
side  of  the  spillway  should  be  corrected. 

(3)  The  large  board  collecting  debris  in  tire  stilling  basin  should 
be  removed. 

(41  Cracked  concrete  on  the  spillway  crest  arid  right  abutment 
should  be  repaired. 

(5)  idle  deteriorated  chain  link  fence  at  each  end  of  Lire  spillway 
should  be  repaired  to  prevent  access  to  the  spillway  ..rea. 

(6)  Trees  and  adverse  vegetation  on  the  embankments  should  be 
removed  and  the  embankment  surlact s  properly  stabilized. 

d.  The  owner  should,  within  one  year  from  the  date  or  approval  of  this 
report,  develop  an  emergency  action  plan  together  with  an  effective  warning, 
system  outlining  actions  to  be  taken  by  the  operator  to  minimize  downstream 
effects'  of  an  emergency  at  the  dam. 

e.  Tile  owner  ot  tile  dam  should  develop  written  operating  procedures  anu 
a  periodic  maintenance  plan  to  ensure  the  safety  of  tire  dam  witnin  one  year 
from  the  date  of  approval  of  this  report. 

A  copy  of  tile  report  is  being  furnished  to  Mr.  Uirk  C.  iiofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  SLuta  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  Under  the 
provision  of  the  Freedom  or  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  tire  date  ot 
this  letter. 

Additional  copies  ot  mis  report  may  he  obtained  from  the  National  Technical 
Information  Services  (NILS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  lour  to  six  weeks  from  the  daLe  of  this  letter  for  NTlS 
to  have  copies  ot  the  report  available. 


•NAPEN-N 

Honorable  Brendan  T.  Byrne 


An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

sincerely , 


1  Inci 
As  stated 


V 

L/  * 

ROGEtf  L.  BALDWIN 
Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Holman,  P.1,.,  Deputy  Director 

Division  ol  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  cMU29 

Trenton,  NJ  UB62b 


Mr.  John  O'iX'wd,  Acting  (Jhtei 

Bureau  oi  Flood  Plain  Regulation 

Division  ot  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  3ox  CN029 

Trenton,  NJ  0ot>2.‘> 
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CORPS  OK  ENCINEEKS  ASSESSMENT  OF  l.ENEKAL  CONDITIONS 

This  dam  was  inspected  on  24  December  1  y W U  and  2  March  1981  by  Storch 
Engineers,  under  contract  to  the  State  ot  New  Jersey.  The  State,  under 
agreement  with  tne  I'.S.  Army  Engineer  District,  Ph  i  lade  1  ph  ia ,  had  this 
inspection  pertormed  in  accordance  with  th«-  National  Dam  Inspection  Act, 
Public  Law  v2-3t>7. 

Openaka  Lake  Dam,  initially  listen  as  a  high  hazard  potential  structure,  but 
reduced  to  a  significant  hazard  potential  structure  as  a  result  ot  this 
inspection,  is  judg'd  to  be  in  lair  overall  condition.  'lhe  oam’s  spillway 
is  considered  inadequate  because  a  flow  equivalent  to  14  percent  of  the  One 
Hundred  Year  Flood  would  cause  the  dam  to  be  overtopped.  To  ensure  adequacy 
ot  the  structure,  Lhe  lollowing  actions,  as  a  minimum,  are  recozimended : 

a.  The  spitLway’s  adequacy  shuuiu  be  determined  by  a  qualitied 
pro  less iona 1  consultant  engaged  by  the  owner  using  more  soph isticated 
methods,  pt ocedures  aim  studies  within  six  months  from  the  date  of  approval 
ot  this  report.  Within  three  months  ot  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  six  months  ot  the  date  ot  approval  ot  tins  report,  a 
qualitied  professional  consultant ,  engaged  by  Lhe  owner  should  investigate 
the  lollowi ng : 

l  i  j  lue  stability  ot  tlie  ttrt'uced  gabions  on  tin  downstream  «ide  ot 
the  embankment. 


j 

t 


j 

i 


t  .  >  lie  ,  1  Vi  .  .s  Idea  e  ..  t  see  pa,  e  '.I.OU  i  u  be  11*  1.1  t  Ofed  Oil 

pel  i  nil  l  C  I'.is  1  ••  ll  01,1.  i  to  do  ret  t  a..;  Changes  is  ,  Olul  1  L  i  oi. . 

Within  three  months  1  Ls,  consu  1  taiiLs  t  indiums ,  remedial  measure  s  should 
determined  aim  implemented. 


c.  Kitiiiii  six  montiis  Lroin  Lhe  uate  ol  appioval  ot  Lh  i  report  Ho¬ 
tel  lowing  remedial  actions  should  be  initiated: 

t  I  )  The  outlet  works  Should  be  invest  l  gat  el)  w  1  III  lespeCt  I  .  ■ 
operational  adequacy  and  then  restored  to  proper  operational  condition. 

12)  Sloughing  ot  tne  downstream  side  ot  tin-  embankment  on  the  right 
side  ot  the  spillway  stionlu  be  corrected. 


t j )  lue  large  board  collecting  debris  in  tne  stilling  b.oin  should 
to  removed . 


tat  Hacked  cencreLe  on  the  spillway  crest  ana  right  abutme.d 
shod  1 d  be  i  <  pa i red . 


removed  and  the  embankment  surlaci  .  properly  .  t  .t>  i  i  1  ted. 


d.  [lie  owner  snoutu,  witliin  one  year  treii.  llie  date  ot  approval  ol  this 
report,  develop  an  emergency  action  plan  togetht r  witli  an  eltective  warning 
system  outlining  actions  to  be  taken  by  the  operator  to  mininize  downstream 
ettects  ol  an  emergency  at  1  he  dam. 


e.  The  o  wne  i  oi  ihc  d.ii'.  slie.u  I  >.  hi  ve  !  op  u.  1 1 1<  u  .  >  pera  1 1  ng  procedures  ami 
a  periodic  maintenance  plan  to  ensure  the  saleLy  ol  the  Uar..  within  one  year 
trom  the  uate  ot  approval  ot  this  rcjiort. 


APPkuVKl) : 


Lieutenant  Colonel,  Corps  ol  engineers 
Commander  and  District  engineer 


PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Openaka  Lake  Dam,  I.D.  NJ00780 

State  Located:  New  Jersey 

County  Located:  Morris 

Drainage  Basin:  Passaic  River 

Stream:  Den  Brook 

Dates  of  Inspection:  December  24,  1980 

March  2,  1981 

Assessment  of  General  Condition  of  Dam 

Based  on  visual  inspections,  past  operational  performance  and  Phase  I 
engineering  analyses,  Openaka  Lake  Dam  is  assessed  as  being  in  fair 
overall  condition. 

Based  on  investigations  of  the  downstream  flood  plain  made  in  connection 
with  this  report,  it  is  recommended  that  the  hazard  potential  classification 
be  downgraded  from  high  to  significant  hazard. 

Hydraulic  and  hydrologic  analyses  indicate  that  the  spillway  is  inadequate. 
Discharge  from  the  spillway  is  not  sufficient  to  pass  the  designated 
spillway  design  flood  (100-year  storm)  without  an  overtopping  of  the 
dam.  The  spillway  is  capable  of  passing  approximately  13  percent  of  the 
SDF.  Therefore,  the  owner  should  engage  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams  in  the  near  future  to  perform 
more  accurate  hydraulic  and  hydrologic  analyses  relating  to  the  spillway 
capacity.  Based  on  the  findings  of  the  analyses,  the  need  for  and  type 
of  remedial  measures  should  be  determined  and  then  implemented. 

The  owner  should,  in  the  near  future,  develop  an  emergency  action  plan 
together  with  an  effective  warning  system  outlining  actions  to  be  taken 


by  the  operator  to  minimize  downstream  effects  of  an  emergency  at  the 
dam. 

In  the  future,  the  stability  of  the  terraced  gabions  on  the  downstream  side 
of  the  embankment  should  be  investigated  by  a  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

The  observed  evidence  of  seepage  should  be  monitored  on  a  periodic  basis 
by  a  professional  engineer  experienced  in  the  design  and  construction  of 
dams  in  order  to  detect  any  changes  in  condition. 

In  addition,  it  is  recommended  that  the  following  remedial  measures  be 
undertaken  in  the  near  future: 

1)  The  outlet  works  should  be  investigated  with  respect  to  opera¬ 
tional  adequacy  and  then  restored  to  proper  operational  condi¬ 
tion. 

2)  Sloughing  of  the  downstream  side  of  the  embankment  on  the 
right  side  of  the  spillway  should  be  corrected. 

3)  The  large  board  collecting  debris  in  the  stilling  basin  should 
be  removed. 

4)  Cracked  concrete  on  the  spillway  crest  and  right  abutment 
should  be  repaired. 

5)  The  deteriorated  chain  link  fence  at  each  end  of  the  spillway 
should  be  repaired  to  prevent  access  to  the  spillway  area. 

6)  Trees  and  adverse  vegetation  on  the  embankments  should  be 
removed  and  the  embankment  surfaces  properly  stabilized. 


In  the  future,  the  owner  of  the  dam  should  develop  written  operating 
procedures  and  a  periodic  maintenance  plan  to  ensure  the  safety  of  the 
dam. 

o 

/  cf  A{  u 

Richarcf  J.  McDermott,  P.E. 


John  E.  Gribbin,  P.E. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  It  is 
important  to  note  that  the  condition  of  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  the  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydraulic  and 
hydrologic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed  hydraulic 
and  hydrologic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

OPENAKA  LAKE  DAM,  I.D.  NJ00780 

SECTION  1:  PROJECT  INFORMATION 

1.1  General 

a.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of 
the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
Division  of  Water  Resources  of  the  New  Jersey  Department  of 
Environmental  Protection  (NJDEP)  in  cooperation  with  the 
Philadelphia  District  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  State  of  New  Jersey.  Storch  Engineers  has 

been  retained  by  the  NJDEP  to  inspect  and  report  on  a  selected 
group  of  these  dams.  The  NJDEP  is  under  agreement  with  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspections  of  Openaka  Lake  Dam  was  made  on  December  24, 
1980  and  March  2,  1981.  The  purpose  of  the  inspections  was  to 
make  a  general  assessment  of  the  structural  integrity  and 
operational  adequacy  of  the  dam  structure  and  its  appurtenances. 
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1.2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Openaka  Lake  Dam  consists  of  a  stone  masonry  spillway  section 
with  earth  embankments  at  each  end.  The  spillway  section 
comprising  about  one-third  the  length  of  the  dam  is  constructed 
with  a  concrete  cap  on  its  top.  Immediately  downstream  from 
the  spillway  section  is  a  steel  roadbridge.  A  paved  roadway 
runs  along  the  crest  of  the  embankments  and  over  the  steel 
bridge.  A  low  level  outlet  transversely  penetrates  the  center 
of  the  spillway  and  discharges  downstream  from  the  dam  just  to 
the  right  of  the  downstream  channel. 

With  an  overall  crest  length  of  190  feet,  the  dam  has  crest 
elevations  ranging  from  679.9  National  Geodetic  Vertical  Datum 
(N.G.V.D.)  at  the  center,  to  681.5  at  the  ends.  The  spillway 
crest  width  is  6.0  feet  and  the  slope  of  the  downstream  face 
is  1  horizontal  to  1  vertical. 

The  downstream  side  of  the  right  embankment  is  formed  by  a 
stone  masonry  wall  for  most  of  its  length  with  a  stone  rubble 
wall  near  its  right  end.  The  upstream  side  of  the  right 
embankment  consists  of  a  stone  rubble  wall. 

The  downstream  side  of  the  left  embankment  is  composed  of 
terraced  gabions  for  about  one-half  its  length.  The  gabions 
contain  stones  ranging  up  to  8  inches  in  diameter.  Beyond  the 
gabions  for  a  distance  of  about  10  feet  to  the  left,  the 
downstream  slope  is  riprapped  with  stones  of  approximately  the 
same  size  as  those  in  the  gabions.  The  remainder  of  the 
downstream  face  is  unprotected  soil.  The  upstream  side  of  the 
left  embankment  consists  of  a  concrete  wall. 
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The  spillway  consists  of  a  cut  stone  block  structure  with  a 
stepped  downstream  face  and  concrete  cap.  Stone  masonry 
abutments  are  located  at  each  end.  The  upper  portion  of  the 
abutments  are  concrete.  The  stone  masonry  abutments  extend 
downstream  from  the  spillway  and  serve  also  as  abutments  for 
the  road  bridge.  The  length  of  the  spillway  is  56  feet  and  its 
crest  elevation  is  678.0. 

The  low  level  outlet  pipe  conists  of  a  24-inch  steel  pipe.  A 
steel  standpipe  is  located  in  the  lake  at  the  apparent  upstream 
end  of  the  outlet  and  a  concrete  gate  housing  is  located  on 
the  right  bank  of  the  downstream  channel  at  the  downstream  end 
of  the  outlet. 

Location 

Openaka  Lake  Dam  is  located  in  the  Township  of  Denville, 

Morris  County,  New  Jersey.  It  impounds  a  recreational  lake 
located  along  Openaka  Road.  Discharge  from  the  spillway  flows 
into  Den  Brook. 

Size  and  Hazard  Classification 

The  dam  is  classified  in  accordance  with  criteria  presented  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  published 
by  the  U.S.  Army  Corps  of  Engineers.  Size  categories  consist 
of  Small,  Intermediate  and  Large  while  hazard  categories  are 
designated  as  Low,  Significant  and  High. 

Size  Classification:  Openaka  Lake  Dam  is  classified  as  "Small" 
size  since  its  maximum  storage  volume  is  59  acre-feet  (which 
is  less  than  1000  acre-feet)  and  its  height  is  15.5  feet 
(which  is  less  than  40  feet). 


Hazard  Classification:  Visual  inspection  of  the  downstream 
flood  plain  of  the  dam  together  with  breach  analysis  indicate 
that  failure  of  the  dam  would  not  inundate  the  dwellings 
located  downstream  from  the  dam.  Damage  could  possibly  be 
sustained  by  the  steel  road  bridge  at  the  dam  as  well  as  two 
road  bridges  located  downstream  from  the  dam.  Accordingly, 
Openaka  Lake  Dam  is  classified  as  "Significant"  hazard. 

d.  Ownership 

Openaka  Lake  Dam  is  owned  and  operated  by  Mr.  Robert  Price, 
R.D.  No.  1,  Dover,  N.J.  07801.  The  dam  embankment  traversed 
by  Openaka  Road  is  owned  by  Morris  bounty.  Department  of 
Public  Works,  Courthouse  (Ann  Street),  Morristown,  N.J.  07960. 

e.  Purpose  of  Dam 

The  purpose  of  the  dam  is  the  impoundment  of  a  lake  used  for 
recreation. 

f.  Design  and  Construction  History 

Openaka  Lake  Dam  reportedly  was  constructed  in  the  mid  1700's. 
Those  responsible  for  the  construction  of  the  dam  are  unknown. 

g.  Normal  Operational  Procedures 

The  dam  and  appurtenances  are  maintained  by  the  owner, 

Mr.  Robert  Price.  There  is  no  fixed  schedule  of  maintenance; 
repairs  are  made  as  the  need  arises. 

The  lake  was  last  lowered  in  1978-1979  when  the  County  repaired 
bridge  piles.  The  water  level  was  lowered  2  feet  at  that 
time. 
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.3  Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Damsite 

Maximum  flood  at  damsite 
Outlet  Works  at  pool  elevation 
Spillway  capacity  at  top  of  dam 

c.  Elevation  (N.G.V.D.) 

Top  of  Dam 

Maximum  pool-design  surcharge 
Recreation  pool 
Spillway  crest 

Stream  bed  at  centerline  of  dam 
Maximum  tailwater 

d.  Reservoir 

Length  of  maximum  pool 
Length  of  recreation  pool 

e.  Storage  (Acre-feet) 

Recreation  pool 
Design  surcharge 
Top  of  dam 

f.  Reservoir  Surface  (acres) 

Top  of  dam 

Maximum  pool  -  design  surcharge 
Recreation  pool 
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4.09  square  miles 


Unknown 
55  cfs. 
389  cfs 


679.9 

683.0 

678.0 

678.0 

664.4 

671  (Estimated) 


600  feet  (Estimated) 
500  feet  (Scaled) 


46  acre-feet 
91  acre-feet 
59  acre-feet 


9.2  acres  (Estimated) 
9.4  acres  (Estimated) 

2.2  acres 


g.  Dam 


Type 

Length 

Height 

Sides! opes  -  Upstream 
-  Downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Diversion  and  Regulating  Tunnel 

i.  Spillway 
Type 

Length  of  weir 
Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 

j .  Regulating  Outlet 

24"  diameter  steel  pipe,  low-level  outlet 
at  downsteam  end  (Non-Operable). 


Earthfill 
190  feet 
15.5  feet 

2  horiz.  to  1  vert 

2  horiz.  to  1  vert 

Unknown 

Unknown 

Unkown 

Unknown 

N.A. 


Concrete  Weir 
56.0  feet 
678.0 
N.A. 

N.A. 

Natural  stream 


works  with  gate 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design 


No  plans  or  calculations  pertaining  to  the  original  construction  of 
the  dam  could  be  obtained. 

2.2  Construction 


No  data  or  reports  pertaining  to  the  construction  of  the  dam  are 
available. 

2.3  Operation 

Correspondence  in  the  NJDEP,  Division  of  Water  Resources  files 
refers  to  NJDEP  order  on  March  2,  1973  to  dewater  the  lake. 
Further  correspondence  indicates  subsequent  non-compliance.  The 
problem  was  apparently  not  resolved. 

2.4  Evaluation 


a.  Availability 

Data  or  reports  pertaining  to  the  operations  of  the  dam  are 
limited  to  those  contained  in  the  NJDEP  file. 

b.  Adequacy 

Available  engineering  data  pertaining  to  Openaka  Lake  Dam  is 
not  adequate  to  be  of  significant  assistance  to  the  performance 
of  a  Phase  I  evaluation.  A  list  of  absent  information  is 
included  in  paragraph  7. 1 . b . 


*1 


c.  Validity 

The  validity  of  engineering  data  cannot  be  assessed  due  to  the 
general  absence  of  data. 
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SECTION  3:  VISUAL  INSPECTION 


3. 1  Findings 

a.  General 

The  inspections  of  Openaka  Lake  Dam  were  performed  on  December  24, 
1980  and  March  2,  1981  by  staff  members  of  Storch  Engineers. 

A  copy  of  the  visual  inspection  check  list  is  contained  in 
Appendix  1.  The  following  procedures  were  employed  for  the 
inspection: 

1)  The  embankment  of  the  dam,  appurtenant  structures  and 
adjacent  areas  were  examined. 

2)  The  embankment  and  accessible  appurtenant  structures  were 
measured  and  key  elevations  determined  by  surveyor's 
level . 

3)  The  embankment,  appurtenant  structures  and  adjacent  areas 
were  photographed. 

4)  The  downstream  flood  plain  was  toured  to  evaluate  downstream 
development  and  restricting  structures. 

b.  Embankments 

The  right  and  left  embankments  were  overgrown  with  trees  and 
bushes  on  their  upstream  side.  The  trees  ranged  in  size  from 
2  inches  to  12  inches.  The  roadway  pavement  was  patched  but 
appeared  to  be  in  satisfactory  condition.  Near  the  right  end 
of  the  stone  rubble  wall  on  the  downstream  side  right  embankment 
where  the  wall  is  about  3  feet  high,  the  wall  was  bulging  out 
approximately  1  foot  due  to  sloughing  of  the  embankment.  The 
wall  however,  was  not  undermined  at  its  base.  The  remainder 
of  the  wall  which  is  composed  of  grouted  stone  appeared  to  be 
in  generally  satisfactory  condition.  An  8-inch  deep  depression 
in  the  soil  approximately  4  feet  to  the  right  of  the  spillway 
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was  observed.  An  assessment  of  possible  material  loss  could 
not  be  made.  Also,  two  holes  in  the  soil  about  2  feet  upstream 
of  downstream  wall  along  the  right  embankment  were  observed. 

The  holes  were  about  10  inches  deep  and  4  inches  in  diameter. 

The  walls  forming  the  upstream  sides  of  the  embankments  appeared 
to  be  in  fair  condition.  The  concrete  wall  on  the  upstream 
side  of  the  left  embankment  appeared  to  be  stable. 

The  gabions  forming  a  portion  of  downstream  side  of  the  left 
embankment  appeared  to  be  stable  and  in  good  condition.  The 
downstream  side  adjacent  to  the  gabions  for  a  length  of  about 
10  feet  was  covered  with  riprap  which  appeared  to  provide 
adequate  slope  protection.  The  remainder  of  the  downstream 
side  consisted  of  unprotected  soil  containing  no  vegetation. 

c.  Appurtenant  Structures 

The  condition  of  the  stone  masonry  abutments  for  the  spillway 
and  bridge  appeared  to  be  sound,  although  their  surfaces  were 
slightly  irregular.  At  the  base  of  the  abutments,  concrete 
foundations  were  noted  to  be  in  satisfactory  condition.  The 
stones  forming  the  spillway  structure  appeared  to  be  sound 
although  their  condition  could  not  be  accurately  determined 
because  they  were  obscured  by  overflow.  Immediately  downstream 
of  the  spillway  structure  was  a  stilling  basin  which  had  a 
bottom  lined  with  small  boulders  and  extended  downstream  to 
the  center  of  the  bridge.  If  the  downstream  toe  of  the  spillway 
was  undermined  it  could  not  be  determined  by  the  inspections. 

A  large  board  collecting  debris  was  lodged  in  the  stilling 
basin.  The  junctions  or  interfaces  between  the  spillway  and 
the  right  and  left  abutments  appeared  to  be  generally  sound. 
Cracking  of  the  concrete  cap  and  right  concrete  abutment  was  also 
observed.  The  cracking  of  the  concrete  cap  appeared  to  have 
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caused  a  hole  in  the  concrete  measuring  about  2  feet  by  1  foot 
by  4  inches  deep.  The  hole  was  adjacent  to  the  cracked  concrete 
abutment. 


The  steel  bridge  appeared  to  be  sound,  although  its  structural 
members  appeared  to  be  relatively  light  weight.  The  bridge 
load  was  restricted  (by  sign)  to  5  tons.  A  chain  link  fence 
located  along  the  upstream  side  of  the  roadway  was  deteriorated 
at  each  end  of  the  spillway  allowing  access  to  the  spillway 
area.  This  condition  was  considered  potentially  hazardous. 

The  low  level  outlet  pipe  emerged  from  the  rocks  in  the  channel 
bed  just  downstream  from  the  bridge.  The  pipe  was  extremely 
deteriorated  with  large  holes  rusted  through.  The  concrete 
gate  housing  was  in  fair  condition  with  spalled  and  broken 
concrete  surfaces.  A  circular  plate  was  observed  on  top  with 
a  stem  protruding  through  the  plate.  The  stem  was  severely 
rusted  and  the  gate  operating  mechanism  appeared  to  be  inoperable. 

d.  Seepage 

Orange  stains  were  noted  on  several  of  the  rocks  in  the  bed  of 
the  downstream  channel.  These  stains  could  be  rust  stains 
from  the  low  level  outlet  piDe  which  was  severely  rusted. 

Orange  stains  were  also  noted  on  the  rocks  and  in  the  bed  of 
the  downstream  channel  on  its  left  bank  approximately  20  feet 
downstream  from  the  downstream  toe  of  the  dam.  These  orange 
deposits  did  not  appear  to  be  rust  stains,  but  could  have  been 
related  to  seepage. 

d.  Downstream  Channel 

The  downstream  channel  is  a  meandering  natural  stream  lined 
with  small  boulders  in  its  bed  and  on  its  banks  and  wooded  to 
the  waterline.  The  banks  are  about  4  to  5  feet  high  with  a 
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small  flood  plain  extending  about  50  feet  on  either  side  with 
steeper  terrain  beyond.  There  are  no  significant  obstructions 
in  the  channel  within  five  hundred  feet  of  the  dam.  A  dwelling 
was  located  adjacent  to  the  channel  immediately  downstream 
from  the  dam.  An  abandoned,  breached  stone  masonry  dam  was 
located  on  the  channel  2500  feet  from  the  dam.  Three  dwellings 
were  observed  adjacent  to  the  channel  about  one  mile  from  the 
dam.  Two  additional  dwellings  were  located  about  5700  feet 
from  the  dam.  All  dwellings  were  at  least  8  feet  above  the 
stream.  Road  bridges  were  located  5400  feet  and  6000  feet 
from  the  dam. 

Reservoir  Area 

The  reservoir  shores  were  wooded  with  steep  slopes  ranging 
from  25  percent  to  100  percent.  A  few  homesites  were  observed 
on  the  shore  slopes.  One  dwelling  was  about  8  feet  above  the 
water  level,  whereas  the  remaining  dwellings  were  significantly 
higher. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  in  Openaka  Lake  is  regulated  by  discharge  over 
the  stone  masonry  spillway.  At  present  the  outlet  works  of  the  dam 
cannot  be  used  to  drain  the  lake  or  to  augment  the  discharge  capacity 
of  the  spillway. 

The  most  recent  drawdown  of  the  lake  occurred  in  1978-1979  when  the 
County  drew  the  lake  down  two  feet  in  order  to  repair  bridge  piles. 

4.2  Maintenance  of  the  Dam 


Reportedly,  maintenance  is  performed  only  on  an  "as  needed"  basis. 

4.3  Maintenance  of  Operating  Facilities 

Reportedly,  regular  maintenance  of  the  operating  facilities  consists 
of  repairing  of  spalled  or  cracked  concrete. 

4.4.  Descrption  of  Warning  System 

Reportedly,  no  warning  system  is  currently  in  use  for  the  dam. 

4.5  Evaluation  of  Operational  Adequacy 

The  operation  of  the  dam  has  been  unsuccessful  to  the  extent  that 
the  dam  reportedly  has  been  overtopped  in  the  past. 

Maintenance  is  inadequate  and  maintenance  documentation  is  poor. 
Areas  of  maintenance  that  have  not  been  adequately  performed  are: 

1)  Trees  and  brush  on  embankment  not  removed. 

2)  Debris  at  spillway  discharge  channel  not  removed. 
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Sloughed  area  of  the  downstream  face  of  right  embankment  not 
repaired. 

Deteriorated  outlet  works  not  repaired. 

Cracks  in  concrete  cap  and  concrete  abutment  at  right  end  of 
spillway  not  repaired. 

Deteriorated  fence  on  embankments  in  the  area  of  the  spillway 
not  repaired. 


SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

The  quantity  of  storm  water  runoff  that  the  spillway  should  be 
able  to  handle  is  based  on  the  size  and  nazard  classification 
of  the  dam.  This  runoff  quantity  called  the  spillway  design 
flood  (SDF),  is  described  in  terms  of  return  frequency  or 
probable  maximum  flood  (PMF)  depending  on  the  extent  of  the 
dam's  size  and  potential  hazard.  According  to  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams”  published  by  the 
U.S.  Army  Corps  of  Engineers,  the  SDF  for  Openaka  Lake  Dam 
falls  in  a  range  of  100-year  frequency  to  1/2  PMF.  In  this 
case,  the  low  end  of  the  range,  100-year  frequency,  is  chosen 
since  the  factors  used  to  select  size  and  hazard  classification 
are  on  the  low  side  of  their  respective  ranges. 

The  SDF  peak  computed  for  Openaka  Lake  Dam  is  3072  c.f.s. 

This  value  is  derived  from  the  100-year  flood  hydrograph 
computed  by  the  use  of  the  HEC-l-DAM  Flood  Hydrograph  Computer 
Program  using  the  Soil  Conservation  Service  triangular  unit 
hydrograph  with  curvilinear  transformation.  Hydrologic 
computations  and  computer  output  are  contained  in  Appendix  4. 

The  spillway  discharge  rates  were  computed  by  the  use  of  a 
weir  formula  appropriate  to  the  configuration  of  the  spillway 
structure.  The  total  spillway  discharge  with  lake  level  equal 
to  the  top  of  the  dam  was  computed  to  be  389  c.f.s.  The  SDF 
was  routed  through  the  dam  by  use  of  the  HEC-l-DAM  computer 
program  using  the  modified  Puls  Method.  In  routing  the  SDF, 
it  was  found  that  the  dam  crest  would  be  overtopped  by  a  depth 
of  3.1  feet.  Accordingly,  the  subject  spillway  is  assessed  as 
being  inadequate  in  accordance  with  criteria  developed  by  the 
U.S.  Army  Corps  of  Engineers. 
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A  dam  breach  analysis  was  then  performed  using  a  trapezoidal 
breach  section  with  bottom  length  of  50  feet  and  sideslopes  of 
1  horizontal  to  1  vertical.  The  breach  peak  outflow  was 
computed  to  be  3344  c.f.s.  Dam  breach  computations  are  contained 
in  Appendix  4. 

The  breach  analysis  indicates  that  dam  failure  from  over 
topping  would  not  cause  inundation  of  the  dwellings  located 
downstream  from  the  dam. 

b.  Experience  Data 

Reportedly,  the  dam  was  last  overtopped  during  the  winter  of 
1978  when  the  lake  was  completely  frozen  over.  During  this 
heavy  rainfall  severe  flooding  was  reported  in  Denville, 
located  approximately  5  miles  downstream.  However,  estimates 
of  the  extent  of  inundation  and  property  damage  could  not  be 
obtained. 

c.  Visual  Observation 

No  evidence  was  found  at  the  time  of  inspection  that  would 
indicate  that  the  dam  had  been  overtopped. 

d.  Overtopping  Potential 

As  indicated  in  paragraph  5.1. a.  a  storm  of  magnitude  equal  to 
the  SDF  would  cause  overtopping  of  the  dam  to  a  height  of  3.1 
feet  over  the  crest  of  the  dam.  The  spillway  is  capable  of 
passing  approximately  13  percent  of  the  SDF  with  the  lake 
level  equal  to  the  top  of  dam. 

e.  Drawdown  Time 


At  the  time  of  inspection,  the  low-level  outlet  works  were  not 
operational.  However,  drawdown  of  the  lake  was  designed  to  be 
accomplished  by  opening  the  gated  24-inch  outlet  pipe.  Total 
time  for  drawdown  is  estimated  to  be  16.8  hours  (See  Appendix  4). 

16 


SECTION  6:  STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  embankments  and  spillway  section  appeared  generally  stable 
at  the  times  of  inspection.  Sloughing  observed  at  the  downstream 
embankment  to  the  right  of  the  spillway  and  cracks  on  the 
spillway  crest  are  not  considered  to  be  indications  of  immediate 
instability. 

b.  Generalized  Soils  Description 

The  generalized  soils  description  of  the  dam  site  consists  of 
recent  alluvium,  composed  of  unstratified  materials  deposited 
by  streams,  largely  gravel  and  sand,  overlying  glacial  ground 
moraine. 

c.  Design  and  Construction  Data 

Analysis  of  structural  stability  and  construction  data  for  the 
embankments  are  not  available. 

d.  Operating  Records 

No  operating  records  are  available  for  the  dam.  The  water 
level  of  Openaka  Lake  is  not  monitored. 

e.  Post-Construction  Changes 

Reportedly,  it  is  not  known  whether  or  not  there  have  been  any 
post-construction  changes.  Possible  post-construction  changes 
could  be  the  addition  of  the  steel  bridge,  the  addition  of  the 
gabion  slope  protection  and  widening  of  the  embankments  to 
facilitate  the  construction  of  Openaka  Road. 

17 


Openaka  Lake  Dam  is  located  in  Seismic  Zone  1  as  defined  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  which 
is  a  zone  of  very  low  seismic  activity.  Experience  indicates 
that  dams  in  Seismic  Zone  1  will  have  adequate  stability  under 
seismic  loading  conditions  if  they  have  adequate  stability 
under  static  loading  conditions.  Openaka  Lake  Dam  appeared  to 
be  generally  stable  under  static  loading  conditions  at  the 
time  of  inspection. 


SECTION  7:  ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment 

a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  Section 
5  and  Appendix  4,  the  spillway  of  Openaka  Lake  Dam  is  assessed 
as  being  inadequate.  The  spillway  is  not  able  to  pass  the  SDF 
without  an  overtopping  of  the  dam. 

The  embankments  and  spillway  structure  appeared  to  be  generally 
stable.  Observed  sloughing  of  the  right  embankment  and  cracks 
on  the  spillway  crest  are  not  considered  to  be  indications  of 
immediate  instability. 

b.  Adequacy  of  Information 

Information  sources  for  this  report  include  1)  field  inspections, 
2)  USGS  quadrangle,  3)  reference  data  and  correspondence  in 
the  NJDEP  files,  and  4)  consultation  with  the  owner,  Mr.  Robert 
Price.  The  information  obtained  is  sufficient  to  allow  a 
Phase  I  assessment  as  outlined  in  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams." 

Some  of  the  absent  data  are  as  follows: 

1.  Construction  and  as-built  drawings. 

2.  Description  of  fill  material  for  embankment. 

3.  Design  computations  and  reports. 

4.  Soils  report  for  the  site. 

c.  Necessity  for  Additional  Data/Evaluation 

Although  some  data  pertaining  to  Openaka  Lake  Dam  are  not 
available,  additional  data  are  not  considered  imperative  for 
this  Phase  I  evaluation. 


t 
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7.2  Recommendations 


a.  Remedial  Measures 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  paragraph 
5.1. a,  the  spillway  is  considered  to  be  inadequate.  It  is 
therefore  recommended  that  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams  be  engaged  in  the  near 
future  to  perform  more  accurate  hydraulic  and  hydrologic 
analyses  relating  to  spillway  capacity.  Based  on  the  findings 
of  these  analyses,  the  need  for  and  type  of  remedial  measures 
should  be  determined  and  then  implemented. 

The  owner  should,  in  the  near  future,  develop  an  emergency 
action  plan  together  with  an  effective  warning  system  outlining 
actions  to  be  taken  by  the  operator  to  minimize  downstream 
effects  of  an  emergency  at  the  dam. 

In  the  future,  the  stability  of  the  terraced  gabions  on  the 
downstream  side  of  the  embankment  should  be  investigated  by  a 
professional  engineer  experienced  in  the  design  and  construction 
of  dams. 

In  addition,  it  is  recommended  that  the  following  remedial 
measures  be  undertaken  in  the  near  future: 

1)  The  outlet  works  should  be  investigated  with  respect 
to  operational  adequacy  and  then  restored  to  proper 
operational  condition. 

2)  Sloughing  of  the  downstream  side  of  the  embankment 

on  the  right  side  of  the  spillway  should  be  corrected. 

3)  The  large  board  collecting  debris  in  the  stilling 
basin  should  be  removed. 
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4)  Cracked  concrete  on  the  spillway  crest  and  right 
abutment  should  be  repaired. 

5)  The  deteriorated  chain  link  fence  at  each  end  of  the 
spillway  should  be  repaired  to  prevent  access  to  the 
spillway  area. 

6)  Trees  and  adverse  vegetation  on  the  embankments 
should  be  removed  and  the  embankment  surfaces  properly 
stabilized. 

b.  Maintenance 

In  the  future,  the  owner  of  the  dam  should  develop  written 
operating  procedures  and  a  periodic  maintenance  plan  to  ensure 
the  safety  of  the  dam. 

c.  Additional  Studies 

The  observed  evidence  of  seepage  should  be  monitored  on  a 
periodic  basis  by  a  professional  engineer  experienced  in  the 
design  and  construction  dams  in  order  to  detect  any  changes  in 
condition. 
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APPENDIX  2 


Photographs 


PHOTO  2 

CRACKS  IN  SPILLWAY  CRLST  AND  RIGHT  ABUTMENT 

OPLNAKA  LAKE  DAM 
24  DECEMBER  1900 


PHOTO  3 

RIGHT  SPILLWAY  ABUTMENT 


PHOTO  4 

LETT  SPILLWAY  ABUTMI N ' 


OFTNAKA  LAKI  PAM 
34  1)1  Cl  MLH  !•!  l'L  J 
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APPENDIX  3 
Engineering  Data 


CHECK  LIST 


HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Wooded  and  Residential _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  678-Q  (48  Acre  Feet) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N-A- _ 


ELEVATION  MAXIMUM  DESIGN 

POOL:  683 .0 

ELEVATION 

TOP  DAM: 

679.9 

SPILLWAY 

CREST: 

Uncontrolled  Weir 

a. 

Elevation 

678.0 

b. 

Type 

Broad  Crested  Weir 

c. 

Width 

6.0  Feet 

d. 

Lenqth 

56.0  Feet 

e. 

Location  Spillover  Center  of  Dam 

f. 

Number  and  Type 

of  Gates  Tinker  Flashboards  Along  Spillway  Crest 

OUTLET  WORKS: 


a. 

Type _ Low  Level 

24-inch  Steel 

Pipe  (Gate  at  Downstream  End) 

b. 

Location  Center  of  Snillwav 

Section 

c. 

Entrance  Invert 

Unknown 

d. 

Exit  Invert 

664.2 

e. 

Emergency  Draindown  Facilities 

Outlet  Inoperative 

HYDOMETEOROLOGICAL  GAGES: 

None 

a. 

Type 

N.A. 

b. 

Location 

N.A. 

c. 

Records 

N.A. 

MAXIMUM 

NON-DAMAGING  DISCHARGE: 

(Lake  Stage  Equal  to 

Top  of  Dam) 

389  c.f.s. 

APPENDIX  4 


Hydraulic/Hydrologic  Computat 


j 


_CMtd  By_^i£__Date  ?/ 


'ID L; 


i  ~ / 


duyio^r^  hy -'lojrjfh  iv : //  hd  fij. 

ti££~JL  -  Dfrft 1  uompu-U^r  fjrcjr*.*v>  UZmJ  iLnx^j^U 

fi^Jr'cjr&-fh  uSi  pL  -H.C-  ZlYvi  / /*•£*'<-  lLrX,'<rtl  <rnx.h^  . 

J>*  \a  a  *c  C\ {t(\  -  X-  £7  & 'f,  )>i )  - 


XW,  il  J  v\T- 1  I  7v*<v/-tsv\ 

lUonsi*.^  Xh-fJ-fr^firn 


/.  -S'  /n .  , 

£>  15  in.  /  Ar. 


Tim£.  oX  d'T>Adty\^'C C\^ j  r a  k  '  (  ^  t 


Bu  5C/S  T£-65 


CW&Uud  PjaO 

L-  %'boo' 
hVJri-  ''oiOD^ 
6  *  e.  70  % 
T/rn^  - 


*hvX  :•  .1  OjCdLf^d 


✓  A'  . 


0.05  ffe. 


STORCH  ENGINEERS 

Project _ t- 


Lfitz  D^.r) 


Sheet  f~~  of  _  ^ 
Made  By Pete  /-  £2l^ 
.Chkd  By  Date  £/<3  / 


* 


S£S  712.-  55 


Ctci\k  ) 


Cs\\(\A«£.\  f'loitj 
L-  %6Co' 

5  -  3.Z*U 
ji‘ 5-5  -^p.5. 

T'^e,  - 


L  '  J  3  OodP ' 

5  *  0.5/  W* 

IT-  1-5  -Kp.s. 


0.  clo  fiiZ' 


R<12>  fe. 
3*  to  /-/£. 


do^ge  rn  ir^j-ipA 


Ml 'sAll 


pj.  H-2h>  "(I'-rJbcok  o(- dpphiJ 
l4yJfolc^y  "  Cs^oia) 


-  Ti^e,  r 


Lf 

S-  Su:pe 


T  USOi-C/\ 

ci  IHdvO 


4rc.ii! 


<VTic>n 


L  =  'X'hQo' 
5=  O.OQIO 

n=  P’4-o 

Tl^'5  - 


0.5^  fie. 


STORCH  ENGINEERS 
Project _ 


OpeiJft-kfi-  pAm 


by  P&sby 

L-  2600' 
5  -  0.062 
n  *  o.i  o 
Time  - 


OonP  ) 


Sheet  —  _  of  _/£>  ■  . 

.Made  By  TV  -Date  L62LH 
.Chlcd  By  ^  _  Pete  3j_g/3l 


0,££?  We.. 


Is  15,0^0* 
S-o.  0061 

V\*  p.\  o 

Tj  m£.  - 

tc  - 


/  -  Dal  fa. 
fa. 


77r>i£-  cT-  £onc,er){'rci4-'Dn  (  rOltPb  r;._\  ^3*) 


N.'T,  HjjPtoAJ  Wl/ffv  rr  iPj  l  D.6.P.  flcotojr*  phs 


0\C')‘\  -H- 

L-  /5cc' 

5  -  e.7o7c 

••*.*  VI-5  5.Z 

£?L0  .* 

U-  Mcc  ’ 
A£U^-‘-  3c' 
Time.  ' 


6-S0  P<. 


C. £3  He . 


STORCH  ENGINEERS 
Project _ 


/  -\  -  i.  .  ! 

y  i  £  (N-1  I-  * - '-f  1— 


Sheet  j4_  of  /<£ 
.Made  By  7^  Date  . £l  J  X  £ 
_Chkd  By  -  ^  Date  ."/>/>/ 


//•j*  pul  a  r  p.f.r  )-‘brn:.\  r.NpPs  (u'M.) 


CjV\C\YU\£\  f'h'.c! 

L~  !  3  j  ^ 
/\&Ldv  - 

T»  ^  £  ~ 


4c1 


l,g 

<7. 6b  tf£. 


Time,  o-F  dpYiz&nb-^ic 


C  f\  I 


By  yy  7^  0-5,  Oef^~  c~  Jo4vcr  ur 

Sm*iii  D-a*^5  "  Td^-ivS  4i ^  J 

^c\u4ccLs  T P-  PuJ-5  ’ 


0Vtfl4*j  FlovC : 

L4  'X'bcc, 
6*e.7c7c 
0  s-  3*  £  “T-  y  -S  . 
- 


C-5i  h1*. 


C-Mrtvid4  ploui  ; 
L-  26oo' 
S  =  3.5.  eL 


IT-  3.C  5. 

Tt  ^  4 

L-  l3,c-o^' 

V  £■**> 

0  -  ( .  Q  t  •  i'  ■  3 , 
* 

i.  » 


0.  P3  !-c. 


3 .  6 1  |i  & . 

4/5  He 


-  •*■■  ■ 


STORCH  ENGINEERS 
Project _ 


$f£S!P<-A-  Lr'^Z  L-‘<0 


Sheet  xl 


.Made  By  JjzM—  Data 
.Chkd  By_i£^__Date 


'Tima-  C'f'  {Ic/il-'/rtrc-h:*  /•.  .5.-/  .1 

^  ^53  3.  3&>  l4c  . 

Ltg  -  DM  t)  -  //t 


Sheet  _iL_  of 

Made  By  Date  L'  £  7  iL 

chkd By  _pat »  J/r/^y 

-r~i  .  ,  /  ' 

r  rt  2 1  f'  i  i  -i  r  u  /) 

3.4^  j/g^£  }  '  /££-  Vfe M  ££/ •:•! 5 7 £/?}. 

VlOTO  l&jT)  DU  P:  c  r  r7 1  £ £ £  0±j£~.  — Aii] _ 


STORCH  ENGINEERS 


Project. 


Orzhift^A' 


dyf-rr! 


Timer  C^')  [Lriu 


/ 

o.  O']  5 

o.  Cl  6 

3 

0 ■  Cl  0' 

4 - 

0  >do 

d 

D‘  07 o 

U 

o.iTP 

1 

O-C'15 

& 

C .  075 

9 

(?.  C7*? 

/  0 

£>■  075 

/  / 

O-olo 

i  z 

/3 

0-015 

0.15 

1  ^ 

0<  (o 

1  f 

0 ..  1  o 

0. ?;  : 

1  7 

6,  6  9 

/  « 

5.0  0 

IJ 

0,  L-  o 

20  . 

0,:o 

Z  1 

•  0.53- 

zz 

£»  /  5 

zz 

1  0 

'■■  l  o 

7.  d  5>  inches. 


STORCH  ENGINEERS 
Project _ 


j ^  r~  )  0 


Sheet.  7  of 

.Made  By  Date  1  '  £.  '  -  A  / 

_Chkd  By _J£_  Date 


gL£\)ATiohl  -  TP 3^ 


(oii.o 
Ud.  d 
7  oo.o 


r\Z£  A-  (  A  j, .  ) 


3,7 

AA.2 


//-£?£'  7  -Often  dsCA-if'j-ten  prc:<  r:\-rri  oc)  l!  J~v'e/cp 


5 -fvrcx^e.  £AJc>\C\^y  f-r^m 


\c  t 


PAS 


(ZA  a  -tVc  rr,  U  5^5 

.  •  J 

ftl  h<z-rY)  >  A/.j; 


mm 


STORCH  ENGINEERS  ,  Sheet of  . 

Project _ L-£~k-£.  (J^Y^  Made  By ^'P__D<ita  _/.~  ^ 2 l£Z. 

_ _ _ _ Chlcd  By  Date  3/S/S t 


SPILLWAY  ST^£  <T>IZC/JAg.GE  CALCULA  TJOaJ^, 


5o\\ I  [dfi  w . . (La pat h 


STORCH  ENGINEERS 
Project _ 


STORCH  ENGINEERS 
Project _ 


Dp&f\c\\-Cp 


Sheet  fO  of  -l^L 
.Made  By.v?~P_Da+«.  LB2lll 
_Chicd  By  J  (J  Date  $/ ■£* /<3 ) 


.LL.VL 


SC  HA  Kf?  g  TABULATlQ 


josla. 


£p£FFiCf£tJT 
"  C" 


0 


:  h 


167 


JLQ-. 


2A6_ 


U6 


b£>l  .  D 

3.0 

2 '(?(?- 

bbZ.O 

y.  0  __ 

z.i  0 

(,$*>.  0 

1,17 

'&$,  0  _ 

0,  0 

.213  ^ 

b& 5.  0 

7.0  ... 

_  3,002,  _. 

_ Hr.LP... 


nm 

23?c> 

3>3> 


<**9***mmmK*m9*  >•»  > 


STORCH  ENGINEERS 


eijbkA-  L&he- 


Sheet _ {_ '  of  /  ^ 

\fl-P 


Chlcd  By  Date  3/ ^ / 

/g/ 

- 

S.PI  L.L  VsJA.V  £TA6£_  DLSCRAR&E  CURVE- 

TOP  PAM 


av*>_  77.9 


k_7&£.... 

Jel  <),0 

i711. 

!f$C>s_0_ 

bik.Q. 
£03.  0 
\  e>4  o. 


-M 

_  309 

_ 

-  7-7 4 
MP 
..  7747 
,257i> 
3/M 


0  koD  'Mb  hop  Ifo o  j°w>  / fix?  c^oop  c^oc? 


STORCH  ENGINEERS  ^ 

Sheet  /<s  of 

Project  £>  JA  *-;+  .^ArV', 

Made 

By  "  ^  Date  '  -  /i? 

0O7L£‘ 


\kjc£K: 


r  .  -  i 

--  ■  r  r  .s  i  ;  ■ 


OuTLST  rc&  U5  Cr-£^ff‘-it  Uh-^6  Or 

Of"  fir  2,4-  "  'Ri'JEz-T^D  SOZ-OO  t  ,-r  s .  /,* 

(/(sb.  2,  ,  likJzy  Le^tl 

kl&.O 


li.31 


j.f)\/.  bC'4'.Z 


Ft-CM  Fi-^i^AOoiO  C,tf££T$  rri2_  "Wr  :n  Cr- 

Vj 

^utNje-ie.TS*'  s^ec/kj  fusuo  £caz$  f?t5- 

1  i 

CfAZ-T  *L  * 

65  ' 

/h )ce,A^e  M1 

^=-  37,0  5.  '  Tv£.Nf,  .rC4^’v"c.<:N] 


STORCH  ENGINEERS  Sheet of  _ 


tbTOZ-A  Afr  Ar'T  SriLU\'.~  f 

&&A\VDCri}J  ~  AM/>  j.-  •  ~  -\~~ 

ru!f  7,  ‘  -  /r  .  ,  j.  i\  r - 


D *  37.  O  ^TS 

JnIFUiO  -'  4*^  CT6  fc-iW  ^V':u  \3^sjs^.CAu 

4&  ^eJr  (4-5r^)>F  ff 
["bl  -  4-)  ck>  (3  !?Po'j  H-&, 


S&.8  ^ouftS 


P\f?AV-S>5 

fi-  SlLtfiZH-  ti'jZZ'StylmA-  k;--  ti  'S:,r;t\lrc  £/ 

Tie  \\Et-  1-  Vfit 7  eni-u-y,  r-L  £:  -~££  T>"  >— 

TWO  Vpio^s TiL-efim  £€A£ti-e s  Aj  Tr'$-  t£C>  fv 

(nerfroo. 

THfc  fi55umeo  b£tk(s\t  U\\biT\Dt4b  £££■  hS  r-clLoio 

i>  7)76  tttrlrr  36-7  ■  ^  r-6  N  Tf^  WnTt 

^u^fAii-Lr  £-L'c-'-n  TiP1*  £cAr~rC  S  &  7?i  ' 

Tl Aie-  TO  l.C'l&LZ?  &LZA-&T-  l-o  lU, 


J>%  £>£CTlOti 


STORCH  ENGINEERS 


STORCH  ENGINEERS 


Sheet _ Ul 


.Chkd  By  'J'-?  Date  - /  jj_ 


z-esi:L7<; 

/  Peak  ou'ff'/o  xx 


'44  c.Ps. 


2.  Peach  / :  Max  S/aye.  »  66  6.  & 

S-6  /  dbax<  / n  <s e X"& 

13  we//  no/~  /nun  c/aie  d. 

3.  Peach  Z:  Max,  S/ajc.  =  64 Z.  5 

&.  S '  abaxe  cbanne/  ir.serlt 
Dn/el/nnas  xo't  / nu/ic/al ed. 


HEC  -  1  -  DAM  PRINTOUT 
Overtopping  Analysis 


J  - .  - 


♦ 

‘  - HAT  I OKAW  PAM  6AF-E-T-Y-PR-0CRAM 

OPENAKA  LAKE  HAM.  NEW  JERSEY 
100  YEAR  STORM  ROUTING 


JOB  SPECIFICATION 

NO  NHR  NMIN  IDAY  I  HR  IMIN  METRC  IPLT  IPRT  NSTAN 

^00 - 0 - 30 - 0 - 0 - 0 - 0 - - 0 - 3- - 0- 

JOPER  NUT  LROPT  TRACE 

5  0  0  0 


RTIOS*  1.00 


MULTI-PLAN  ANALYSES  TO  BE  PERFORMED 
- NPLAN-  1  NfrT  H)* — 1 — trflTTO—  1 - 


**********  **********  **********  **********  ********** 


-SUE-AEEA-RUNOF-F- COMPUTATION 


INFLOW  HYDROGRAPH  TO  OPENAKA  LAKE  DAM 


ISTAQ 

LAKE 

ICOMP 

0 

IECON  ITAPE 

0  0 

JPLT 

0 

JPRT 

0 

INAME  ISTAGE  IAUTO 

1  0  0 

IHYDG 

IUHG  TAREA 

SNAP 

■'HYDROGRAPH  DATA 
TRSDA  TRSPC 

RATIO 

ISNOU 

ISAME 

LOCAL 

-0 _ 2 - 4^09 - 0-.-00 - 4^0* - 0-00 - CUOOO - 0 - 1 - 0 


HP 

FRECIP  DATA 

5TCFH  pA  1 

1 

48 

0.00  0.00  0.00 

precip  pattern 

_  04—-- 

,  04 

,04, 

_ .04 _ _  04 _ 

-  —04 

04 _ 

-_.04 _ 

-,04-  , 

.04 

.04 

.04 

.04 

.04  .04 

.04 

04 

.04 

.04 

.04 

.04 

.04 

.04 

.08  .08 

.08 

08 

.08 

.08 

1  7 

1  7  - 

ft 

_.33 _ 

1  -  1  ,  50 

33 _ , 

03 _ 

,17 

-,.1-2 - 

.17 

.17 

.08 

.08 

.OB  ,08 

.08 

.08 

i  nes.  riATA _  _ 

LROPT 

STRKR 

DLTKR 

RTIOL 

ERA1N  STRKS  RT 1  OK 

STRTL  cnstl 

ALSMX 

RTIMP 

0 

0.00 

0.00 

1.00 

0 

.00  0.00  1.00 

1.50  .15 

0.00 

0.00 

UNIT  HYDROGRAPH  DATA 
TC«  0.00  L  AG«  2.00 


RECESSION  DATA 

STRTQ*  -1.00  ORCSN-  -.05  RT I  OR*  2.00 


UNIT  HYDROGRAPH  22  END  OF  PERIOD  ORDINATES.  TC»  0.00  HOURS.  LAG*  2.00  VOL*  1.00 
105.  334.  672.  862.  B62.  731.  538.  356.  246.  176. 

— 121- - 85. - 59-. - 4L -  29 -  20 - 1 4- - —10.  -  .  —Z. - -  -5— 

3.  1  . 


-.  >  .*<•  i. 


*>  4,. 


r 


STATION  DAM*  PLAN  1*  RATIO  1 

END-OF-PERIOD  HYDROGRAPH  ORDINATES 
HR.MN  PERIOD  HOURS  INFLOW  OUTFLOW  STORAGE 


478.0 

678.0 


HEC  -  1  -  DAM  PRINTOUT 
Breach  Analysis 


v  tvsmuEv. •  a  -4*v*t*i<ywmi)ifc  ,•<  awgumftnafc,  je&v.-.  ■ .  ^  t 


NATIONAL  HAM  SAFETY  PROGRAM 
OPEN AKA— LAKE  DAM*  NEU — JERSE 
100  YEAR  STORM  ROUTING 
3f 


LA+ft - 0 - 

INFLOU  HYDROGRAPH  TO  OPENAKA  LAKE  DAM 


01 

0.038 

0.038 

0.038 

0.038 

01 

0.038 

0.038 

0.038 

0.038 

G-l—^-038 - 0,-038 - 

0.038 - 0—038 

01 

0.165 

0.165 

0.325 

0.32S 

01 

0.165 

0.165 

0.075 

0.075 

0.03S  0.038 

0.038  0.038 

-0—075 - 0,075- 

1.500  1.500 

0.075  0.075 


0.038 

0.038 

0.038 

0.038 

0.038 

0.038 

0.038 

0.038 

-0,075— 

_ Q . Q75 

_ 0.075 

_ 0 , Q75 

0.325 

0.325 

0.165 

0.165 

0.075 

0.075 

- 1^5 _ 0^15 _ 

ROUTE  DISCHARGE  THROUGH  DAM 

1 


Y A  678.0  678.5 

Y 


83.0  684. 0  685.0 
1747  2370  3132 


*E  664.4  665.0  678.0  680.0  700.0 

t«  678.0 


0  1  664.4  1.0  678.0  679.9 

1  1 

CHANNEL — ROUT-ING-RE  ACH — 1 - 


>  100 

664 

130 

661 

150 

661  > 

i  225 

677 

4 

i: 

CHANNEL  ROUTING  REACH  2 


0.035  0.1  636 

677  70  676 


3500  0.008 

653  170 


RATIOS  APPLIED  TO  FLOWS 


_ -MAXIMUM - MAX4-MUM - T+ME- 

RATIO  FLOW » CFS  ST  AGE » FT  MOORS 


APPENDIX  5 
Bibliography 


•  -•  ** 


J 


AD-A10 2  730 


UNCLASSIFIED 


NEM  JERSEY  DEPT  OF  ENVIRONMENTAL  PROTECTION  TRENTON  —ETC  F/G  4/2 
NATIONAL  DAM  SAFETY  PROGRAM.  OPENAKA  LAKE  DAM  <NJ00780>#  PASSAI— ETC<U) 
MAY  B1  R  J  MCDERMORR*  J  E  GRIBBIN  DACW61-79-C-0011 


DAEN/NAP-53B42/NJ0 0780-81/  NL 


"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314. 

Design  of  Small  Dams,  Second  Edition,  United  States  Department  of 
the  Interior,  Bureau  of  Reclamation,  United  States  Government 
Printing  Office,  Washington,  D.C.,  1973. 

Holman,  William  W.  and  Jumikis,  Alfreds  R.,  Engineering  Soil 
Survey  of  New  Jersey,  Report  No.  9,  Morris  County,  Rutgers 
University,  New  Brunswick,  N.J.  1953. 

"Geologic  Map  of  New  Jersey,  "  prepared  by  J.  Volney  Lewis  and 
Henry  B.  Kummel ,  Dated  1910-1912,  revised  by  H.B.  Kummel ,  1931  and 
M.  Johnson,  1950. 

Chow,  Ven  Te.,  Ed.,  Handbook  of  Applied  Hydrology,  McGraw-Hill 
Book  Company,  1964. 

Herr,  Lester  A.,  Hydraulic  Charts  for  the  Selection  of  Highway  Culverts, 
U.S.  Department  of  Transportation,  Federal  Highway  Administration,  1965. 

Safety  of  Small  Dams,  Proceedings  of  the  Engineering  Foundation 
Conference,  American  Society  of  Civil  Engineers,  1974. 

King,  Horace  Williams  and  Brater,  Ernest  F.,  Handbook  of  Hydraulics, 
Fifth  Edition,  McGraw-Hill  Book  Company,  1963. 

Urban  Hydrology  for  Small  Watersheds,  Technical  Release  No.  55, 
Engineering  Division,  Soil  Conservation  Service,  U.S.  Department 
of  Agriculture,  January  1975. 


